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DETAILED ACTION 

Election/Restrictions 

Applicant's election with traverse of Group I, Species A and D (Claims 1, 2, 5, 6, 
9, 14-18 and 21) in the reply filed on February 13, 2006 is acknowledged. 

The traversal between the two Groups is on the ground(s) that the requirement 
for undue search burden has not been met. This is not found persuasive because the 
requirement in Group II for calculating and comparing two tertiary protein structures is a 
feature unique to Group II which requires a different search than that of a single tertiary 
structure. 

The traversal of the first species election requirement is found persuasive due to 
the arguments made on pages 3 and 4 of the response to the restriction requirement of 
February 13, 2006. Thus, species A, B, and C are rejoined and claims 2-4 and 18-20 
are examined. 

The traversal of the second species election requirement is found persuasive due 
to the arguments made on pages 2 and 3 of the response to the restriction requirement 
of February 1 3, 2006. Thus, species D, E, and F are rejoined and claims 6-8 are 
examined. 

Claims 10-13 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b), as being drawn to a nonelected Group or Specie, there being no allowable 
generic or linking claim. Applicant timely traversed the restriction (election) requirement 
in the reply filed on February 13, 2006. 
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The requirement is still deemed proper and is therefore made FINAL. 
Claims 1-9 and 14-21 are examined is this Office action. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-9 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Silverman [PNAS; April 24, 2001; volume 98, pages 4996-5001]. 
Claims 1-9 state: 

1. A method for calculating a moment of a tertiary protein structure comprising a 
plurality of residues, the method comprising the steps of: 

calculating a centroid of residue centroids; using the centroid of residue centroids 
as a spatial origin of a global linear hydrophobic moment; 

enhancing correlation between residue centroid magnitude and residue solvent 
accessibility; and 

defining the global linear hydrophobic moment, wherein each of the residue 
centroids contributes a magnitude and direction to the global linear hydrophobic 
moment. 

2. The method of claim 1, wherein the correlation between residue centroid magnitude 
and residue solvent accessibility is enhanced using a distance metric. 

3. The method of claim 1, wherein the correlation between residue centroid magnitude 
and residue solvent accessibility is enhanced using an ellipsoidal metric. 

4. The method of claim 1, wherein the correlation between residue centroid magnitude 
and residue solvent accessibility is enhanced using a solvent accessibility metric. 

5. The method of claim 1, wherein the centroid of residue centroids represents a 
geometric center of the tertiary protein structure. 
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6. The method of claim 1, wherein the global linear hydrophobic moment characterizes 
an amphiphilicity of the tertiary protein structure. 

7. The method of claim 1, wherein the global linear hydrophobic moment characterizes 
a magnitude of amphiphilicity of the tertiary protein structure. 

8. The method of claim 1, wherein the global linear hydrophobic moment characterizes 
a direction of amphiphilicity of the tertiary protein structure. 

9. The method of claim 1, wherein the global linear hydrophobic moment is used to 
identify functional regions of the tertiary protein structure. 

The article of Silverman, "Hydophobic moments of protein structures: Spatially 

profiling the distribution," describes how to calculate moments of tertiary protein 

structures. 

In equation [12] on page 4997 of Silverman, n is the vector pointing to the 
centroid of residue / while r c is the vector pointing to the centroid of the entire protein 
molecule (i.e. the geometric center of the protein). 

In equation [13] on page 4998 of Silverman, a first order hydrophobic moment 
imbalance about the entire protein is written, accounting for hydrophobicity and solvent 
accessible surface area. Each centroid of every protein residue contributes to this 
global moment. 

In equations [13] and [14] on page 4998 of Silverman, distance metrics, 
ellipsoidal metrics, and a solvent accessibility are all used to enhance the centroid 
magnitude. 

The global linear hydrophobic moment characterizes the amphiphilicity, and the 
magnitude and direction of the amphiphilicity of the tertiary protein structure. 
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Figure 6 on page 5000 of Silverman shows how an arm of the protein can be 
identified as it falls outside the ellipse characterizing the hydrophobic moment of the 
protein. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 14-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Silverman [PNAS; April 24, 2001; volume 98, pages 4996-5001] in view of Michaud 

[USPAT 4,017,721]. 

14. An apparatus for calculating a moment of a tertiary protein structure comprising a 
plurality of residues, the apparatus comprising: a memory; and at least one processor 
operative to: calculate a centroid of residue centroids; use the centroid of residue 
centroids as a spatial origin of a global linear hydrophobic moment; enhance correlation 
between residue centroid magnitude and residue solvent accessibility; and define the 
global linear hydrophobic moment, wherein each of the residue centroids contributes a 
magnitude and direction to the global linear hydrophobic moment. 

15. The apparatus of claim 14, wherein the centroid of the residue centroids represents 
a geometric center of the tertiary protein structure. 

16. The apparatus of claim 14, wherein the global linear hydrophobic moment 
characterizes an amphiphilicity of the tertiary protein structure. 

17. The apparatus of claim 14, wherein the global linear hydrophobic moment is used to 
identify functional regions of the tertiary protein structure. 

18. The apparatus of claim 14, wherein the correlation between residue centroid 
magnitude and residue solvent accessibility is enhanced using a distance metric. 
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19. The apparatus of claim 14, wherein the correlation between residue centroid 
magnitude and residue solvent accessibility is enhanced using an ellipsoidal metric. 

20. The apparatus of claim 14, wherein the correlation between residue centroid 
magnitude and residue solvent accessibility is enhanced using a solvent accessibility 
metric. 

21 . An article of manufacture for calculating a moment of a tertiary protein structure 
comprising a plurality of residues, comprising: a computer-readable medium having 
computer-readable code embodied thereon, the computer-readable code comprising: a 
step to calculate a centroid of residue centroids; a step to use the centroid of residue 
centroids as a spatial origin of a global linear hydrophobic moment; a step to enhance 
correlation between residue centroid magnitude and residue solvent accessibility; and a 
step to define the global linear hydrophobic moment, wherein each of the residue 
centroids contributes a magnitude and direction to the global linear hydrophobic 
moment. 



The article of Silverman, "Hydophobic moments of protein structures: Spatially 
profiling the distribution," describes how to calculate moments of tertiary protein 
structures. 

In equation [12] on page 4997 of Silverman, r, is the vector pointing to the 
centroid of residue / while r c is the vector pointing to the centroid of the entire protein 
molecule (i.e. the geometric center of the protein). 

In equation [13] on page 4998 of Silverman, a first order hydrophobic moment 
imbalance about the entire protein is written, accounting for hydrophobicity and solvent 
accessible surface area. Each centroid of every protein residue contributes to this 
global moment. 

In equations [13] and [14] on page 4998 of Silverman, distance metrics, 
ellipsoidal metrics, and a solvent accessibility are all used to enhance the centroid 
magnitude. 
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The global linear hydrophobic moment characterizes the amphiphilicity, and the 
magnitude and direction of the amphiphilicity of the tertiary protein structure. 

However, the article of Silverman does not teach a computer apparatus of 
programmable media for performing the claimed analysis. 

The patent of Michaud, entitled, "Method and apparatus for determining the 
position of a body," uses a digital analysis system to calculate a centroid of a body. It is 
inherent, that in this computer system, there is some sort of computer programmable 
media to control the computer system. 

It would have been obvious to someone of ordinary skill in the art at the time of 
the instant invention to practice Silverman in view of Michaud because Michaud has the 
advantage of using a computerized system to calculate centroids of objects which could 
potentially be used in Silverman to duplicate the instant invention. 



Conclusion 

No claim is allowed. 

Papers related to this application may be submitted to Technical Center 1600 by 
facsimile transmission. Papers should be faxed to Technical Center 1600 via the 
central PTO Fax Center. The faxing of such pages must conform with the notices 
published in the Official Gazette, 1096 OG 30 (November 15, 1988), 1156 OG 61 
(November 16, 1993), and 1157 OG 94 (December 28, 1993)(See 37 CFR § 1.6(d)). 
The Central PTO Fax Center Number is (571) 273-8300. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Russell Negin, Ph.D., whose telephone number is (571) 
272-1083. The examiner can normally be reached on Monday-Friday from 7am to 4pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
Supervisor, Ardin Marschel, Ph.D., Supervisory Patent Examiner, can be reached at 
(571)272-0718. 
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Any inquiry of a general nature or relating to the status of this application should 
be directed to Legal Instrument Examiner, Tina Plunkett, whose telephone number is 
(571)272-0549. 

Information regarding the status of the application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information on the PAIR system, contact the Electronic Business Center 
(EBC) at 866-217-9197 (toll-free). 
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JOHNS. BRUSCA, PH.D 
PRIMARY EXAMINER 



